The transmission of steel wool
I.
The transmission of steel wool
As described in Reference [1] , the design energy is 100keV with X-ray source operated at output voltage of 160 kV with a tungsten target. In this study, the X-ray source was also operated at output voltage of 160 kV with a tungsten target for the experiment with lab-based source. When the steel wool (Fe) was inserted into the beam, it works as a filter to absorb most of lower energy radiation. The transmissions of the steel wool with different thickness are calculated as function of energy [2] , and the results are shown in Fig. S1 . As expected, the transmission for the lower energy region decrease with the increase of the thickness of steel wool. The total thickness of the steel wool is about 10mm in this experiment, and the effective thickness of Fe filter will be a few mm. As shown in Fig.1S , the transmission is nearly 0 for energy below 50keV when the effective thickness is 5mm, and it is only 2% at 60keV. Since most of low energy radiation from X-ray lab source has been absorbed by the steel wool, the effective working energy will be over 100keV for this study. II.
Calculation of transmission image from speckle scanning technique
For each detector pixel ( , ) x y , the signal is recorded in absence f and presence g of the sample. The transmission T is then defined as the ratio of the average of two new signals ' f and ' g , which are generated by compensating the corresponding speckle displacement [3, 4] . However, the speckle displacements at the edge of features sometime are inaccurate due to the poor correlation, and it will cause the artefacts for the derived transmission images. As shown in Fig. 2S(a) , the image looks segmented at the edge of the resistors due to such artefacts. To overcome this issue, a median filter is applied to the speckle displacement maps with 3-by-3
neighbourhood. The corrected transmission image (Fig. 3b) is shown in Fig. 2s(b) , and the edge artefact has been removed. -------------------------*hongchang.wang@diamond.ac.uk
